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: Nikiforov, Vikentiy Markianovich, Georgiy Ivenovich Pogodin-Alekseyev, Doctor of 
Technical Sciences, Professor, Vasiliy Alekseyevich Proskuryakov, Vladimir Alek- 
sandrovich Proskuryakov, and Konstantin Ivanovich Tkachev 


‘Tekhnologiya vazhneyshikh otresley promyshlennosti. Ch. I: Metallurgiya i 
metallovedeniye; uchebnoye posobiye dlya vysshikh partiynykh shkol (Technology 
of the Most Important Industries. Pt. 1: Metallurgy and the Science of Metals; 
a@ Textbook for Higher Party Schools) Moscow, Izd-vo VPSh i AON pri TsK KPSS, 
1959. 271 p. Errata slip inserted. 25,000 copies printed. 


Sponsoring Agency: Kommunisticheskaya partiya Sovetskogo Soyuza. Tsentral'nyi 
komitet. Vysshaya partiynaya shkola. Kafedra promyshlennogo proizvodstva 1 
stroitel'stva. 


Ed. (Title page): G. I. Pogodina-Alekseyeva, Doctor of Technical Sciences, 


Professor; Eds. (Inside book): S. Ya. Golovin, and D. 0. Slavin; Tech. Ed.: 
K. M. Naumov. 
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- PURPOSE: This book is intended to serve as a manual in higher Party schools, and 
may also be used by general readers interested in widening their knowledge of 
the given branch of industry. 


COVERAGE: This manual was written in accordance with the curriculum of the four- 
year course entitled "Technology of the Most Important Branches of Industry" 
given at higher Party schools. The book is divided into two parts: "Metal-. 
lurgy and Mining of Raw Materials and Fuels" and "Physical Metallurgy and Heat 
‘Treatment of Metals.” The authors present the fundamentals of the mining and 
exploitation of the basic raw materials and fuels and the basic principles of 
metallurgy. There are numerous diagrams and illustrations explaining the 
basic underground and open pit mining methods. Cross-sections of oil wells show 
the principles of oil production. ‘The authors trace the flow in the mtal- 
lurgial industry from the smelting of ores to the final heat treatment of 
the metals. Special features in producing nonferrous metals and the most 
commonly used alloys are explained. Problems of corrosion and corrosion pre- 
vention are discussed. In the introduction the authors give a brie? outline 
of the new Seven-Year Plan 1959-1965, mentioning the production targets in 
metallurgy for those years and the new establishments under construction. 

No references are listed. 
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Ch. IIIT. Alloys of Iron and Carbon (Pogodin-Alekseyev, G.I., Professor, 
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(Using the method of pnotoelasticity in solving engineering 
problems]Ispol'zovanie metoda fotouprugosti pri reshenii in- 
zhenernykh zadach, Moskva, Gosenergoizdet, 1962. 47 p. 
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(Photoelasticity) (Stains and stresses) 
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AUTHOR: ProskutyaboNe. Vo ien Ghepengrad ) 


TITLE: Determining the Stresses at the Tooth Root 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye tekhnicheskikh nauk. Me- 
khanika i mashinostroyeniye, 1959, lic 4, pp 183 - 184 (USSR) 


ABSTRACT: It is atteupted to determine the stresses at the tooth root 
by methods of the elasticity theory. The state of stress in 
a tooth of a straight-geared wheel can be expressed by equa- 
tions of the plane elasticity theory. The solution was obtained 
here in a bipolar coordinate system by means of a conformal 
transformation. An infinite plane limited inside by certain 
lines is investigated. The problem is solved under the 7 
boundary conditions pointed out here, and by use of the function 
F of the stresses. On the basis of the relations in the paper 
(Ref 2), the stress components are found. The constants are 
determined according to the 7 boundary conditions, whereupon a 
system of equations is obtained. The stresses %p and tT 


at 
a 
the boundary p- -n, which are determined on the basis fr the 
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Determining the Stresses at the Tooth Root SOV/ 179-39 -4-35 40 


relations obtained (by solving the equation system) , ere 

in satisfactory agreement with the experimental data. See the 
figure. Therefore, the solution put forward here can be used 
for determining the stresses at the tooth root. . There are 
1 figure and 3 Soviet references. 
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AUTHORS : Monakhenko; D.V., and_Proskuryakov. V.B. (Leningrad) 
TITLE: Modelling the Stress State in Thin Sloping Shelis 


PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh 
nauk, Mekhanika i ‘mashinostroyeniye, 1960, No. 6, 
pp. 161-163 


TEXT: Thin inclined shells and plates are basic elements in 
a number of aircraft, ship and other constructions. In many cases 
'. these elements work with large deflections, and the stress .state 

is governed by non-linear equations which complicate the solution 

of practical problems. In experimental investigations on models 

the parameters of the model which make the model and natural 

stress systems similar require to be known. When modelling thin 

shells and plates, the fulfilment of the requirements of | 

geometric similarity are practically impossible since they lead to 
very small thicknesses in the models; moreover the investigations 
are usually conducted on materials with Poisson's ratios differing 

| from those’ in nature (organic glass, bakelite, epoxy resins, etc). 

' The present paper describes a method of modelling thin sloping 
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Modelling. the Stress State in Thin Sloping Shells 


shells assuming geometrical affinity, and in some cases a 

- @ifference between the Poisson's ratios in the model and in a 

nature.’ In the usual notation the equations of a thin shell with 
large deflections are written as: — 


Best By PO, FOR PO ET O44) 
ee a Gaby dedy t aye SY Ga® | 


1 _ (dw 1 Pw dhe dw, Ow a “ 


(1.2) ee 


' and the conditions of similarity for the stress function and the a 
. deflection are then found as: 3 ; 


Cpe, 2 _ Cye HR 
© Chew ~ CECh> 


: where 


Cy=Cy=HC ps Chex Cyy=Cyer cy = (1 - mye/2 - hy 
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© Modelling the Stress State in Thin Sloping Shells ficas 
). and the boundary conditions lead to the further condition ee 
a oe (2.3) : : 
It is known that the stress (ITI) and strain (T) tensors for a an ie a 
Shell can be written as the sum of a chain and a bending tensor | ae 
as: ot oe eae eae a ; 1 ye 
eo _ ao __&: (25 +24) _ 82 tw | : 
ay zy | | Towler a) T+ p deoy meg 

Baa ha aro |" __ Et (tw , dw (2.1) 7. 

ot dy oat 1 e oo. Tar (art "Gn . | 
a. ne a a ee a apes ty ays 
1/0 6D, _1+pn oD _ ow aw], oof 
: a rata i) E azdy * xi; ‘aadp (2.2) 7 ON. 
oa Detash ty 1 (ao aay {TI ot ioe 

: © aG ae) | [oe 


: From these equations the similarity conditions for the stress and 
strain tensors are given by Eqs. (2.3), (2.4), and (2.5) for the 
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i complete tensors, the chain tensors and the bending tensors 
' respectively: . ; ene a> eer ee : - 


NA MOsTHHX 


Cech 


o> 
Celnty = 


i a 


UiaiA HomHx 
Senpeeeunal; 


(2.3) 


ry 


4 


(2 3) 


C6, = 


¢ é ¢, : _ 
pied. ae A WenAX oO ‘fia menieax ee 
pO Cpe =1, =A “ ) @ ‘ . 


uedopmanna/ * c VC ory secession 


+ Shew Yas 1 


cite. NA BariOunx Ra Bernonyx ao 5 


“Repopmansa ¢, = 1,. \anopanensa: 


(2.5) | oe 


WS 9 


'! The equations 
: @ H.lim 


(3.1) 
a, < 


d 
ii MS %. 1am 


(3.2) | 


express the conditions that the stresses (strains) in nature and 
. in the model respectively do not exceed the proportional limits of 
the material, and (3.2) is found to ne Satisfied if the Snaeateey | 
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Co lim 
o : 


' holds. From Eqs.(1.:2), (1.3), (2.3) and (3.3) the conditions of 
Similarity for the eee dere stress (strain) tensors are. given by: 


(4.1) 
(4.4) 


. where cp isthe coefficient of similarity of the external 

| ‘Loading. This system consists of 7 equations and 1 inequality 
connecting ll similarity coefficients, and three coefficients are 
therefore arbitrary. Assuming similarity between bending strains 
and chain stresses, we obtain: 
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a cc, gh ch, 
ae vex f, 6, "e,.ct2 : ' 
7 4 : 
Syl 3 Sp! = (5.1) 


cee,s =1, CPlog (5.1) 


=f, 
, 


' consisting of 6 equations connecting 10 coefficients, 4 of which 
; are therefore arbitrary. This similarity is such that the 
Poisson!s ratios of the model and the natural material may be 
different, and the requirement. of geometric similarity is absent. 
If the deflections of the shell are small, 


w< ah ‘(a = 1/5 = 1/2) (6.1) 


_ the similarity indices (1.2) can be replaced by~those obtained on 
linearising Eqs.(1l.l). The limiting condition 


ce, /e., < . ‘da (6.2) 


guaranteeing fulfilment of (6. 1) must be obeyed. 
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- If in Eqs.(1.1) ky = = O, the similarity conditions for 
plates are obtained as a Special case. 


There are 4 Soviet references. 
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[Photoresistances and their use in automatic industrial control 
devices ]Fotosoprotivleniia v priborakh promyshlennoi avtomatiki. 
Moskva, Gosenergoizdat, 1962. 78 Pe (Biblioteka po avtomatik 
no.49) (MIRA 15:10) 


(Automatic control) (Photoelectric cells) 
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[Photorelays in control and automatic systems] Fotorele v siste- 

makh avtomaticheskogo kontrolia i regulirovanila. Moskva, Gos. 

energe izd-vo, 1961. 110 p. (MIRA 14:10) 
(Photoelectric cells) (Automatic control) 
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PROSKURYAKOV, V. Ks: "Material on the cytological analysis of punctctes 
in the clinical trestment ef gynecologic] disdases." Tomsk State 
Medical Inst imeni V. M, Molotov. Tomsk, 1956. (Dissertation 
for the Degree of Candidate in Medical Sciences.) 
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Proskuryakov, Ye.K., Engineer SOV-118-58~8-5/24 
—s a FO Se ee gee em ca 
The "SVBK-156" Drilling Rig ( Burovoy stanok SVBX¥-150} 


Mekhanizatsiya trudoyémkikh i tyazh&lykh rabot, 1958, Nr 8, 
p 12 (ussrR) 


An experimental self-propelling drilling rig, "SVBK-150" was 
built for drilling bore holes on the Korkino strip coal mine, 
With a maximum depth of 25 m, 80-100 m of arill holes with dia- 
meters of 150 mm can be drilled in 1 shift. This rig belongs 
to the rotatory drilling rig type. It has a cutter and can 
clean the holes with compressed air. In order to eliminate 

its defects, the "SVBE-20Q" drilling rig was built, 

There is 1 photo. 


1. Drilling machines--Design 2, Mines--Equipment 3, Coal~~USSR 


CIA-RDP86-00513R001343310014-1" 


"APPROVED FOR RELEASE: 09 


25(5) 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT; 


Card 1/3 


APPROVED FOR RELEASE: 09/19/2001 


{eases i Sree ne Se See 


50V/119-59-9—12/19 
Gordon, M.M., Engineer, Proskuryakov, Ye. Tey Engineer, 
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The Measurement of the Consumption of Bituminous Coal Tar by 
Means of a Pulse Ultrasonic Consumption Indicator 


Priborostroyeniye, 1959, Nr 9, Pp 24-25 (uSsR) 


The first figure shows & schematic section of the primary element 
of the tar consumption indicator. This primary element is fitted 
into the tar conveyer tube in such a manner that the whole tar 
to be measured flows through the channel of the primary elenent, 
4 piezo elements (quartz crystals) are attached to the front 
orifice of the channels. Two of them transmit ultrasonic pulses 
and the other two receive these pulses. The construction of the 
primary element is discussed then, Both channels are bored into 
a@ metal rod, which warrants good heat exchange between the 
channels. The block diagram of the electronic part of the 
apparatus is also given in the first figure. Thereafter the 
Operating mode of the apparatus is discussed. The ultrasonic 
pulse is recorded by a quartz and converted into an electric 
pulse. The electric pulse is then amplified , synchronizes a 
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blocking generator, which emits a strong pulse voltage. Theee 
blocking generators are desoribed in brief. The unit of the tar 
volume (a certain diffcrance dy batwoen two frequencies) does on 


principle not depend on the velocity of sound. Thus the unit has 
no relation whatever to the physical properties of the fluid, 
especially not to its temperature. Actually a certain dependence 
on the physical properties of the fluid remains. A diagran 
illustrates the computed displacement curves of the zero point 
of the apparatus as a function of the temperature of the fluid 
for varying distances between the quartzes of each pair. The 
error caused by differences in temperature may be neglected, if 
the error in arrangement of the quartzes does not exceed 0.1 mm. 
In the apperatus described here the two quartz pairs are mounted 
in different channels. A further figure gives the diagram of an 
instrument for indicating the tar consumption during ignition of 
the flares of a gas heated open-hearth furnace. In the next 
figure the photograph of a drop of anthracene oil taken under a 
microscope is shown. Evidently anthracene oil is not a 

Cara 2/3 homogeneous fluid, since it contains solid particles and 
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The Measurement of the Consumption of Bituminous SOV /119=59=9-12/19 
Coal Tar by Means of a Pulse Ultrasonic Consumption Indicator 


inclusions of liquid. The primary element of the apparatus must 
be mounted in the heated container so as to prevent a 
temperature drop below 50° c during periods of low consunption,. 
The apparatus (precision degree 2) has a linear scale for the 
reading range 100 - 1000 kg/h can but also be produced with a 
smaller scale range. There are 6 figures and 3 references, 

2 of which are Soviet. . ' 
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—, 


Selecting operating conditions for burnishing parts with balls 
or rolls. Vest.mashinostr. 42 no.11:60-63 N '62. (MIRA 15:11) 
(Metals--Finishing) 
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translation from: Referativayy shwrnal. 


AUEHORS? = preskuryakov, Yu.G., pevidyuk, V.I. 
‘Weenaciss parcneeateest Spee ROL eae : ! : 
 $YTLE? Worm Milling cutter for Finishing High-Speed Gear Catting 


PERIODICAL:: Sb. atatey.. Cnelyad. politekhm. in-t, 1958, VP 9,511 
setter with inserted chasers £16000 with 


ABSTRACT: a of a wore milling o “ 
sas Tie tee alley plates of tne T5K10 grade, fer finishing high 


. ed in grocves and 
soeed milling is described. | T™ chasers are wedge’ {sO restly fitted 


te aia wy ection bY an ad jastwent ring with props, which is fastened 


to the bedy. The geomet : 
y fered at an angle of 5 
cutting edges - 12°, the froat facet is chanfe ee tos i Pi 


‘ for peri 
width of the pane’ e es from 0.8 to 0.2 ™ at the reot ef the 


8 
for the finishing nad a tolerance ef 1.0 
card 1/2 -V = 134 g/ainute; 8 = 1.7 and 2.5 wa/revelution, The 
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Worm Milling Cutter for Finishing High-Speed Gear Cutting SOV/123-59-16-64425 


the cutter are given as well as the allowance for its manufacture, the drawings of the 
body, of the assembled milling cutter, of the hard alloy khife, of the reamer of the 


adjusting ring and the scheme of distribution ef tolerance, and the drawing of the 
blank, 3 references, 


B.B.P. 
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PROSKURYAKOV, YueG.; MEN'SHAKOV, V.M. 
Relationship between the microgeometry of machined surface and 
shaping conditions. Trudy Semspo kachepoverkh. n0.5:366-374 
‘61. (MIRA 15:10) 
(Metalwork) 
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Surface finishing with wire brushes. Vest.mashinostr. 43 
n0.2:56-59 F '63. (MIRA 16:3) 
(Metals—Finishing) 
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TAC NR: ap6018263  (N) SOURCE CODE: uR/0133/66/000/002/0163/0167 | 
AUTHORS: Savishchenko, V. M. (Engineer); Proskuryakov, Yu. G. (Professor, Doctor of ] 
technical solences ens ier ara 


ORG: none 


TITLE: The calculation and design of vibrational installations for the elimination of 
internal burr in electrically moided pipes it 
( ‘ 


SOURCE: Stal', NOe 2; 14966, 163-167 


TOPIC TAGS: pipe, metal turning, metal outting machine tool, weld defeot, welding 
technology 


ABSTRACT: A vibrational installation was developed at the Pipe Roll 
Chelyabinsk (Truboprokatnyy zavod) and is presented, which successful 
internal burr from electrically welded pipes (see Fig. 1). 


Fig. 1. Schematic of the vibrational 
installation for the removal of internal 
burr. a= burr; b - burr-removing block; 
c.=- pipe; d - channel for removal of 
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A theoretical discussion of the necessary conditions for the removal of the internal c 
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where A a is the deformation work, m - the dynamic coefficient, & = angle between the 
vertical and direction of burr deformation, Hy, ~- amplitude of burr-removing block, a = 


the ratio of welding rate to the frequency (w) of the burr-removing block, and k = 
1.15 Gs. The spring stiffness and the calculated amplitude and velocity before and 
after impact were calculated after (Sb. ae, i raschet udarnykh mekhani 
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ee ; 
(Trudy Vaesoyuznogo n-i. in-ta stroitel'nogo i dorozhnogo mashinostroyeniya, vyPe xx) 
M., 1961, atr. 3--29). It was found that the installation could be used at any 
distance from the point of welding end that removal of the internal burr does not 
decrease the mechanical strength of the pipes. Orig. art. has: 5 graphs and 19 
equations. , : 
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retsenzent; MALOV, A.N., prof., retsenzent; FEDOROV, 
V.B., kand, tekhn. nauk, retsenzent; STESHENKO, Hu., 


inzh., red. 


[Hardening and sizing working methods] Uprochniaiushche- 
kalibruiushchie metody obrabotki; spravochnoe posobie. 
Moskva, Mashinostroenie, 1965. 205 p. (MIRA 19:1) 
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ACCESSION NR: AR3OO4192. $/0276/63/000/005/3056/2055 


_ SOURCE: RZhe Tekhnologiya mashinostroyeniya, Abs. 5B242 a: 


“AUTHOR: Proskuryakov, Yus-G Yu. Ges Kulikovskikh, Ve Ae3 Men'shakov, Ve Me 


/TITLE: Firmness of press-joining bronsd\ bushings after workout by mandrel~prossing | 
“meshed ss hs) : ! 


' CITED SOURCE: Sbe Sovrem. sposoby* i tekhnol. obrabotki dstdies sproshnyey hohe [ove 
ead teruyshotent instrumentemie Chelyabinsk, 1962, 69-74 ; ne 


“TOPIC TAGS: press-joining, bronze bushing, mandrel-pressing, hardness, fitting 
» g0oUracys surface neatness ; 


“PRANSLATION: Firmness of press-joining bantoally depends on the magnitude of 
‘clearance determining magnitudes of radial forces on the contact surface of 
‘coupled parts. In the laboratory of the Jafedra "“Sstanki 1 instrument" of the 

Chelyabinskly politekhnicheskly institut ("Machine tools and Instruments" 
‘Department of the Chelyabinsk Polytechnic Institute) certain strengthening 
machining methods have been investigated. These were methods seouring an increase 
‘in the strength of press-joints and reinforcoment of moterial of thin-walled 
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bronze bushingse Experiments in improvement of press-joining and increasing 
hardness of bronze bushing material by the mandrel-press method were carried out 

; on bronze bushings. They were pressed into the body at a definite pressing 

' tolerance equal Ocol to 0.08 mms. As a result of investigations the following 
-conolusions are made: 1) Mandrel-pressing of bronze bushing aperture, after its 

. pressing into the enveloping machine part, increases the accuracy. of pressed 

“.* fitting 1.5 to 3 times. 2) Hardness of bronze bushings material mandrel pressed 

: dnoreases 165 to 2 times. 3) With a corresponding selection of methods of ! 
| deformation and mandrel dimensions, the required accuracy and neatness of surface 
of the machined aperture may be obtained after mandrel-pressing. 4) The proposed 
method of increasing the strength of press-joining thin-walled bronze bushings 

. by mandrel-pressing can be recommended for use in production. Four figures, 

2 referencese Je Zorokhovich. ; 
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Increasing the wear resistance of surfaces by burnishing, Vest. 
mashinostr. 43 no.9:52-56 S '63, (MIRA 16:10) 
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Thermal phenomena and hardening of metal surface layer machined with 
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(MIRA 1625) 
1. Chelyabinskiy politekhnicheskiy institut. : 
‘+(Surface hardening) 
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Deformations .of surface roughness caused by roll or ball 
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Pulling force exerter in sachinirg cylindricel holes with 
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(MIRA 1725) 
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roskuryakov, Yu. G., Candidate of Technical Sciences,’ 
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QITLE; freatment of surfaces with wire brushes 
PERIODICAL: - 
_MEXP? The article describes the experiments with disc wire brushes: 
“of various sizes and materials, rotating at 200 - 2800 rpm, used; 
‘for. surface finishing af steel, copper and aluminum components, in: 
order. to determine the effect.of the technological parameters of : 
“the process on the surface quality. Optimal speeds, feeds, and 
“working times are determined. The results of the experiments show 

‘that. physical and mechanical properties of the surface layer differ. 
“j:considerably from those of the. basic metal. The metallographic and | 
“{ structure investigations reveal that the worked surfaces are cha~ | 
‘+ racterized by increased chemical activity, high hardness, presence 
-on- the: surface. of thin oxide ‘film, and. clearly marked flow of the =. 
-gurface layers of the metal. All this is caused by intense friction: © 


Yeatnik mashinostroyeniya, no. 2, 1963, 56-59 
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mrocesses, high temperature and dynamic character of the contact’ - 
of wires: with the worked surfaces. The application of lubricating — 
id cooling liquids reduces friction and temperatures of the sur- 

face layer and assists in achieving cleaner surfaces, There are. 


2: 


4. “figures. oes. 
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S/145/61/000/007/009/009 
D221/D301 


AUTHORS ¢ Proskuryakov, Yue Go, Candidate of Technical Sciences, 
“Doéent, and Men’shakov, V.M., Engineer 


TITLE: Microgeometry of the surface in some methods of work 
hardening and calibrating machining of metals 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Mashinostroyeniye, 
no. 7, 1961, 159-168 


TEXT; Analysis of numerous methods of work hardening and calibrating 
revealed that the improvement of surface finish is mainly due to crushing 


and smoothing out of micro-roughness by the pressing tool, Four cate- 
gories of this machining are distinguished. In the first one, coining, 
swaging, marking, the high spots of micro-roughness are deformed by a —_— 


smooth punch exerting a normal force Pie The stress in any section of 
the micro spots is given by o = Poi >» Where H is the height of the 


xla 
micro roughness, x is the running distance from the apex of the 
Card 1/4 
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micro-roughness to the considered cross-section; a is the length of v 
contact between the punch and the micre-rough surface; 1 is the length 
oi contact between the punch and the cross surface of micro-roughness. 
The tips of high spots are subject to large stresses even at small loads 
and thus undergo plastic deformation. The increased contact with the 
punch spreads this process into lower layers, Special models were made 
for observing the character of deformation, both in steel 20 and 45, as 
well as brass J(162 (L62), ‘The experiments of crushing were carried 

out on YAM.50 (UIM-50) machine. Analysis of distortions of the co- 
ordinate grid as well as the measurement of the micro~hardness confirm 
the above assumptions. Curves were plotted illustrating the relatiorn- 
ship between the height of the high spots and pressure during the ma- 
chining. The mechanical characteristics of the machined material, such 
as yieid limit, hardness etca, have a marked effect on the height of 
Spots in the case of static crushing. Reduction of the height of the 
Spots increases the bearing surface which is of great importance for the 
Wear resistance and strength of press fits and other operational 
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qualities of machine components, The experiments revealed that there += 

a certain critical pressure, whose excess has no effect on reducing the 
height of surface roughness. Displacement of the tooli in respect to the 
workpiece produces friction forces in addition to static crushing 

during finishing of metals. Investigations were carried out to determine 

the effect of the above motion on the height and shape of micro-rough- 

nesse The burnishing broaches were made of 3}}\’=15 (ShKh-15) steel, The 
specimens were set at various angles to the motion of the tool. ‘The 

graphs of results indicate that surface finish is improved. with the tool 
motion. This is amplified when pressure is increased. The bearing sur« 

face obtained by static pressure is 18=20% smaller than in the case of we 
moving tool}. In the latter instance, the deformation of each high epot — 
is somewhat different in each case. During parallel displacement, buiid- 

“up on the tooi was noticed, and finish was inferior to that of motion 

across the microespots, when no build-up of broach took place. Theres 

are 3 figures and 1 table. 


ASSOCIATION: Chelyabinskiy politekhnicheskiy institut (Chelyabinsk 
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Polytechnic Institute) 


SUBMITTED : February 28, 1961 
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Using atomized fluids for cooling metal-cutting tools. Stan.i 
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(Metal-cutting tools—Cooling) 
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8/121/60/000/04/02/008 
AUTHORS: Proskuryakov, Yu.G., Bezzubenko, N.K., Verkhoturov, V.Ya. 
SSeS TT 


XS, 2 000 


TITLE: High-Speed Gear Hobbing With Hard-Alloy Fitted Hobs 
PERIODICAL: Stanki i Instrument, 1960, No 4, pp 18 - 22 


TEXT: | ‘In order to carry out investigations of high-speed finishing worm 
hobbing, assembling hobs (three varieties) with inserted blades, fitted with 
hard-alloy plates, were designed and manufactured, The first type of hob 
design with a module of 9 mm is shown in Figure 1, The authors give a 
description of the hob construction, the body of which is made of 45kh grade 
steel, heat-treated up to a hardness of RC 30 ~ 45, Figure 2 shows the hob VY 
bits, fitted with the T5K10 grade hard alloy. The durability tests of the hobs, 
fitted with hard-alloy bits and carried out in co-operation with the Chelya- 
binsk Polytechnic Institute and the Chelyabinsk Tractor Plant had an aim to 
determine the optimum of hard-alloy blades and to investigate the character of 
their wear under various opereting conditions, The hard-alloy grades T15K6 and 
T5K1O were tested by machining the reducer gear, made of 12KhNZA grade steel, 
and .the skew-teeth flywheel rim, made of 40kh grade steel, both of the 3-100 
tractor, The tests showed that the bits made of T15K6 grade alloy are easily 
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High-Speed Gear Hobbing With Hard-Alloy Fitted Hobs 


destroyed by the chipping-off of large specks, Therefore, all further tests 

were made with the T5K10 grade alloy. Tests carried out with bits without 

chamfer at the front surface did not show any positive results, An investiga- 

tion of the wear of blades showed that wear is both of a molecular and of 
mechanical character, i.e. that in most cases macro-particles are breaking off 

at the beginning and then, after some time, micro-particies are chipping off. 
Experimental graphs and functions were plotted in order to determines the ; 
optimum rear angles, The tests established that the durability of hots is 

Mainly limited by wear of the rear surfaces, Figure 3 shows an experimentaliy 
obtained graph of the ratio: cutter durability/cutting speed, Based on the 

tests, a cutting speed within the range of 140 - 160 m/min is recommended, The 

tests to determine the effects of feed on the cutter durability wers carried 

out at a cutting speed of 142 m/min with feeds of 0.75, 1.9, 2.0 and 2.5 mm/rev, 
Figure 4 shows the function of hard-alloy hobs plotted against the feed (in 
logarithmic coordinates). By way of analytical treatment it is possible to 

obtain from the graphs the following empirical formulae for the rating of 
durability: for a feed of s=172 mn/rev - T = _275 
0.33 
s 


min, ; 
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for a feed of SS 2 m/rev - T ee EL min, From these functions follows 
3° 

that small feeds (up to 1.5 mm/rev) are not to be recommended. The treatment 

of the test data made it possible to develop the general function for the 

determination of cutting speed during high-speed gear milling in the form of 


.500 7 
m/min, 
~ 7h 0.33 yo 


This formula is correct for a feed range of s = 1 = 2 mm/rev for anassumed — 
dulling criterion of the blades at the rear surface of hg = 0.5 mm, if the 
T5K10 grade hard alloy is being used for the machining of material with a 
strength limit of 6, = 75 ke/mne For other machining conditions the authors 
state the soprenticn’ factors. If the feed is higher than 2 mm/rev the cutting 


speed formula is; 
. 100 000 
m/min, 


Ve p31 


although a ee feed than 2,0 mm/rev is not advisable. Figure 5 shows the 
distribution of wear over the teeth and that 21 blades took part in the 
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High-Speed Gear Hobbing With Hard-Alloy Fitted Hobs 


machining of parts by the CuPI-1 cutter, In order to elucidate the possibility 
of obtaining the necessary machining precision ancther two varieties of hobs 
were designed. Figure 6 shcws the type ChPI-2, the construction of which is 
described by the authors in detail. The basic geometric parameters of both the 
types ChPI-2 and ChPTI-1 and their manufasturing allowances are the same. The 
setting control of the blades is effected by checking the wobble along the 
‘blade tip with the aid of an indicator. The double-sut hardvalloy milling Ae 
cutter F9-3 (third variety) 18 designated for the machining of gears with 4 
module of 4,25 mm, Figure 7 shows this type of cutter of which a detalled 
description is giver. The accuracy of machined gears was checked by measuring 
the deviation of the intercenter distance when being turned by one tooth and one 
revolution, It was found that, within the durability limits of the eutter, tre 
deviations of the intercenter distance remained practically constant, The sure 
face finish of the machined part was checked by every fifth tooth and, as it is 
‘ Shown in Figure 8, it was found that the surface of the machined teeth gradually 
deteriorates as the wear of the cutter increases, and, at a given moment, the 
surface quality becomes more or lese stable, The authors draw the following 
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1) High-speed finishing milling of 

ipped with hard-alloy bits is very 

educed by 3.5 times while machining 

tor, and twice when machining the reducer 

gear of the same tractor, 2) Assembling hobs fitted with hard~alloy bits en- 
sure a third class accuracy for gear hobbing on serial machine tools, “3. A 
surface finish of the fifth or sixth class can be obtained, 4) With high-speed 
finishing gear hobbing it is expedient to use the T5K10 The yuo 


optimum angle of the hard-alloy blades at the front sur. 
chamfer = 5°, 5) High-speed gear hobbing can be effec 
machine tools of present hout é 


models of gear cutting machi 
6) Production costs of hobs are 
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«__PROSKURYAKOV, Yu.Ge, kand.tekhn.nauk, dotsent 
Distribution of residual stresses caused by gauging parte with 
mandrels. Izv.evyseucheb.zav.; mashinostre n0e2:11%137 ='6l. 

(MIRA 14:3) 

1. Chelyabinskiy politekhnicheskiy institut. 

'(Metals--Finishing) (Strains and stresses) 
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(emulsion and "sulfofrezol" were used) had a positive effect, but 400-600 g/hr of 5% 
emulsion or 200 g/hr of 'sul'ffrezol" caused thick fog in the shop. Increased air a 
pressure also improved the effect. The Chelyabinsk Polytechnic Institute, in 
conjunction with the ChTZ, developed new atomizer designs - the YITV <4 (ChPI-6) 

and 4YMY~-7 (ChPI-7) (Fig.12) and at the same time a theoretically-based calcula- 
tion method for atomizers. In the ChPI-7 (Fig.12), air from the main air pipe of 


container (1) and exerts Pressure on the surface of the fluid in it. The pressure 
difference causes the fluid to move through the pipe (6) into the head (2). The 
rest of the air flows straight through the injector where it is atomized and fed 
through the nipple (8) ‘and a flexible hose to the tool edge. The flow is adjusted 
by the needle valve (3). The fundamental data for calculation are: the velocity 
(Jo) and air flow per second (Qair) needed for the tool cooling; fluid flow per 
second (Q¢1); compressed air pressure (P) applied to the atomizer; the lengths of 
Separate sections of the atomizer and the pipes. The formula for the diameter 

(4) of the intake pipe (6) is 


4 = A 
d =~ 16Q Qey 
Card 2/6 (G +a) Fe 7 OR (1) 
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whore y is the specific weight of fluid and H - the distance between the axis of 
the double~cone pipe and the fluid level.The formula determining the initial 
cross-section area as well as the diameter of the double-cone pipe (assuming a 
continuous airflow) is: 


—— 


P 2 

a, =4, ( i: -y (5) 
where k is the adiabatic warva faqtor and b,, Vs, are the volumetric weights of 
the air in the initial cross-section of the two-cone pipe at entry and exit from 
the nozzle respectively. The dimensions of the narrow section of the double-cone 
pipe are determined in accordance with the pressure gradient needed for moving the 
fluid from the container into the main pipe, using the Bermulli equation. Calcu- 
lation confirmed that the fundamental parameters of ‘the ChPI-6 atomizer were selec- 
ted correctly, but it still needs some debugging. An improved modification, the 
ChPI-7 has been produced. Its technical data are: waking air pressure 2-5 at; 
air consumption (at 3 gauge atmospheres) 4 m /nr; cutting fluid consumption 50 
-900 g/hr. After the atomizers had been in use for 1 year,it was established that 
the wear resistance of boring tools tipped with T15K, (£15K6) alloy increased 1.5 
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Fig.1: The experimental atomizer unit. 
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